We present a study of WW, ZW and ZZ production in pp collision at 14 TeV center-of-mass energy using electron and muon 
Introduction
The diboson production cross section (σ VV ) can be predicted by the Standard Model (SM), calculating to the next leading order (NLO) and therefore the measurement of σ VV is a direct test of the SM. On the other hand, the triple gauge boson couplings (TGCs) can be determined by the studies of dibson production of the W ± γ, W ± Z, and W + W − processes.
Measurements of these couplings provide stringent tests of the SM and provide important information about new physics beyond the SM since (TGCs) are completely fixed by the SU(2)×U(1) gauge structure of the SM [1] [2] [3] [4] [5] . In addition, the unknown electroweak symmetry breaking (EWSB) mechanism can be explored by studying diboson production. For example, the observation of resonance production of ZZ, W + W − , or γγ would be a signal for the SM Higgs boson, whereas enhanced production of longitudinally polarized W and Z pairs would be evidence for a strongly interacting EWSB scenario [6] . Diboson production is also important background that must be understood for many important new physics searches because new heavy particles, such as
Z′, SUSY particles and graviton (G) can decay into weak boson pairs [6] . Diboson productions and the existence of the corresponding TGCs have been verified by the experiments at LEP (e + e -collider with ◊s=200 GeV) and Tevatron ( pp collider with ◊s=1.96 TeV) [6] . This presentation briefly summarizes the studies on the diboson production at LHC, based on the full simulation data, using electron and muon final states of the diboson decays.
Monte Carlo data
CMS has studied WZØℓℓℓ ' (ℓ,ℓ'=e,μ) and 
Preliminary results

WZ
CMS applied following criteria for signal event selection and background rejection:
• Three isolated electrons or muons with no lifetime and P T >10 GeV/c and |η|<2.5
• Z candidate has the same flavor pair with opposite charge; the invariant mass satisfy
• W candidate from the third lepton satisfies
GeV/c and no jet with E T > 25 GeV. Fig. 1 shows the invariant mass of the Z of ZW from selected e + e -pairs, and Table 3 ATLAS select signal events containing three isolated energetic leptons (e, μ) with P T >10 GeV, DR>0.2, of which two have opposite charge with the same flavor and their invariant mass is consistent with the mass of the Z. The third high P T electron or muon with large missing transverse energy ( >25 GeV) gives the W decay signal. Also required are that no more than one jet with energy miss T E greater than 30 GeV in the |η| < 3 region; the vector sum of the jet transverse energy calculated by summing the lepton E T and missing energy must be less than 100 GeV, and the scalar sum of the jet transverse energy must be less than 200 GeV. Fig. 2 shows the invariant mass of Z μμ verse W eν . The expected ZW signal and the background are listed in Table 4 . 
ZZ
For the ZZ signal, one select four isolated high P T electron or muon that come from the Z decays. CMS uses following criteria for the event selection:
• Four electron candidates ordered by P T and satisfying P T >30, 20, 15, 10 GeV/c and |η|<2.5 • Z candidate from e + e -pair and satisfies 50
GeV < M(e + e -) < 120 GeV. Order Z's according to nearness to M Z and combine only the two non-overlapping Z's. The invariant mass of the Z(e + e -) in the ZZ pair is plotted in Fig. 3 , and the expected ZZ signal and the dominate background are listed in Table 5 . Fig. 3 . Invariant mass of the e + e -after applying all cuts for 10 fb -1 data from CMS. [7] , and is expected to be mainly Z bb events, at a level below 1%.
WW
ATLAS studied the WW production in the decay channel process is two high-P T leptons plus large missing transverse energy from the undetected neutrinos. Significant backgrounds to WW production in the dilepton decay channels include DY events with large missing transverse energy; Z+jet events where one lepton escapes detection (thus fake ) and a jet fakes a lepton; and W+jet events in which the jet fakes a lepton. • No more than one jet with energy greater than 30 GeV in the |η|< 3 region; the vector sum and scalar sum of the jets transverse energy E T must be less than 60 GeV and 45 GeV , respectively.
• The invariant masses of ℓ + ℓ -(ℓ=e,μ) fulfills Table 6 . For the ee and μμ channels, the backgrounds are dominated by the DY and Z+jet processes. However, the eμ channel has very good detection sensitivity for the WW signal events because the rejection of background from DY process can be controlled well. Therefore this is the most promising channel for the WW studies. Table 8 listed the TGCs limits from D0 at Tevatron and ATLAS fast simulation data. The full simulation data gives similar TGCs limits. With the much higher energy provided by the LHC, the ATLAS experiment will improve the TGC measurements by orders of magnitude over Tevatron [7] . 
Triple gauge boson couplings
Summary
CMS and ATLAS have studied diboson production with full Monte Carlo simulation data. The results are summarized in Table 8 Both experiments are further studying and optimizing the signal event selection and background rejection, and establishing the tools for the measurement of TGCs from the diboson production studies, as well as analyzing the systematic uncertainties. The results of diboson production with LHC data will significantly improve our knowledge on the gauge boson production at hadron collider, and probe the triple gauge boson coupling at high energy, which may hint new physics if the measurement is inconsistent with the SM predictions.
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